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This partly explains why a large casting does not shrink
as much as a small one. In both large and small castings a
rigid shell forms at once. In the small casting there are no
cavities and all crystals are small and lie close together. The
larger the casting the more cavities, and the larger the crystals
and the more loosely they join each other. This also explains
why a large casting is not proportionally as strong as a small one.
It is customary to carry the upper part or head of the casting high
enough to cause a considerable ferrostatic pressure in the mold,
and then with a wrought-iron rod churn the center of the casting
so as to prevent the upper part from becoming solid, and to allow
the fluid iron to enter all cavities throughout the interior of the
casting. If a channel can be kept open to the lower part of the
casting, and fresh molten metal is fed to the top, the casting will
be practically solid. The extra head is afterwards removed.

Robert Mallet, in his work on Ordnance, gives an admirable
description of the method of crystallization of cast iron. Some
thirty years ago the author added to Mr. Mallet's description his
own experience, substantially as follows:

The crystals assemble or group themselves in lines parallel
to the direction in which the heat leaves the metal. This direc-
tion is always perpendicular to the cooling surface.

As heat leaves all surfaces of a casting, each surface will have
its lines of assemblage of crystals perpendicular to it. Fig. 7 has
four sides and four systems of crystallization at right angles to
each other, which meet in lines connecting the corners of the
casting. In meeting, each line of crystals tends to pull away
from the other. Some run past the line into the opposite system
and do not form a homogeneous casting.

These lines are lines of weakness, and the casting will bear
less stress without fracture at these points with more metal than
at any others with less. Fig. 8 shows a flat casting in which is
another line of weakness connecting the diagonals.

Fig. 9 shows another arrangement of perpendicular systems
of crystallization. The angle at a being a re-entrant angle, the